The current global food system is more integrated than ever. However, the risk that this system will shatter exists, as the effects of COVID-19 have rippled through it. During January and February, when the pandemic was mostly confined to mainland China, China's total export value, compared with that of the same period during the previous year, plunged by 17.2%, and the export value of its agricultural products plunged by 11.6% (GACC [@CR5], [@CR6]). Although the worldwide impacts of this crisis are still invisible in most trade statistics, leading indices such as Purchasing Managers' Indexes (PMIs) suggest that severe trade contractions will emerge. The WTO predicted that global trade would decline by 13--32% in 2020, which, in the worst case, could reach a new low since the global financial crisis (WTO [@CR18]). International agricultural trade is also likely to stumble. In fact, Chinese purchase orders of US farm products were reduced during the first two months of this crisis, and Moroccan orders of these products were indefinitely postponed in March (USDA FAS [@CR14]; Virginia Tech [@CR15]). The strain faced by logistics systems during this pandemic is a key factor behind trade contractions, since disruptions in transportation have made the delivery of farm goods difficult (Torero [@CR13]). Yield cuts are expected in certain regions and sectors due to labor shortages and limited input access, which dim the outlook of agricultural trade (Torero [@CR12]).

In addition to the stresses faced by the supply side, the establishment of tightened border controls in the case of international agricultural trade may further shatter the global food system. The WHO and FAO have invoked the need for free trade, as there is no evidence that suggests that the virus spreads through food products (WHO [@CR16]). Historically, however, strict border controls have often been observed for agricultural exports originating from affected regions. For example, Indonesia, Korea and Russia issued import prohibitions on both wild and live animals as well as animal-derived products from China in January and February, whereas Egypt forbade imports of garlic, carrots and green ginger from China (ATPC [@CR1]). With the rapid spread of the COVID-19 pandemic to other regions, a number of countries, such as Mauritius, have restricted imports of animal goods from China, Iran, Korea, Switzerland and the EU since March, while Vietnam established a complete import ban on wild animals and any related products from around the world (ITC [@CR9]). Additionally, Iraq and Seychelles increased their import duties on agricultural products (ITC [@CR9]). Aside from these import measures that the WTO was advised of, countries also adopted unilateral border controls by refusing entry to specific imports. The total number of import refusals of the US Food and Drug Administration (FDA) against agricultural products, for instance, increased by 52% in January and 27% in the first quarter of 2020 over the previous year, both representing the highest year-over-year growth rate since 2002 (FDA [@CR4]). In particular, the FDA increased its import refusals of agricultural exports from China, where this pandemic first began. The number of FDA import refusals of Chinese agricultural exports rose by 84% in January over the previous year, which led China's share in the overall FDA refusals of agricultural products higher by 50% (FDA [@CR4]). Since the FDA enjoys considerable discretion in making such decisions in accordance with the Federal Food, Drug, and Cosmetic Act (FDA [@CR3]), import refusals could be used as an effective tool for the purpose of trade protection during economic or sectoral downturns (Grundke and Moser [@CR8]; Jouanjean et al. [@CR10]). Food safety authorities may also use import refusals as a means to prevent a pandemic from spreading through trade. In fact, increased refusals and alert incidents imposed by the FDA and the national food safety authorities of the EU member states involving imports from affected regions were also observed during previous epidemics such as Ebola, H1N1 and SARS (EC [@CR2]).

Increased border controls on agricultural trade during epidemics reflect the ineffectiveness of the WTO and the WHO in the context of trade regulation. One critical reason for this issue is the lack of formal coordination between the WHO and the WTO, which has been a problem for some time, regarding the prevention of cross-border transmission of epidemics. While both the WHO and the WTO abide by the principle of minimizing adverse impacts on international traffic and trade through the control of epidemics and acknowledge the justification of trade restrictions only in certain conditions with the strong support of scientific proof, their judgments regarding specific measures often differ. For example, Mexico appealed to the WTO in reference to trade restrictions that had been imposed on the country by other countries during the H1N1 pandemic, referencing statements made by the WHO and FAO saying that such actions have "no justification in the OIE Terrestrial Animal Health Standards Code", but this appeal failed after prolonged debates (WTO [@CR17]). A fundamental reason for such disputes is that the epidemic alerts and severity assessments provided by the WHO are not directly linked to the use of trade measures within the WTO's framework. The WTO primarily considers trade-related measures related to public health concerns based on two agreements, namely, the agreement on sanitary and phytosanitary measures (SPS) and that on technical barriers to trade (TBT). Nevertheless, a declaration of a Public Health Emergency of International Concern by the WHO does not constitute a specific condition in which these measures should be activated. This issue typically leads to the implementation of excessive trade restrictions during epidemics, since judicial obscurity can become an obstacle to the appeals made by affected regions, as can be observed in the aforementioned case involving Mexico. Moreover, it is interesting to observe that public health experts from the WHO are rarely involved in the reviews of epidemic-related trade policies performed by WTO committees (Giesecke [@CR7]).

Regarding the COVID-19 pandemic, however, two additional observations are noted apart from increased border controls. The first is that once established, trade barriers implemented against affected regions might remain in place for a long time, even after infections are controlled, as long as the spread of infection still persists elsewhere. For instance, none of the temporary trade measures against Chinese exports that the WTO was advised of during the pandemic have been lifted, although the country announced on March 12 that the peak of COVID-19 in its region was over (Xinhua [@CR19]). Even after this announcement, the FDA's import refusals of Chinese agricultural exports during March to May increased by more than 38% over the previous year. Second, trade barriers are implemented not only by countries that receive imports against the exports from coronavirus-affected regions but also by exporters on vital food products such as grain. Between March 20 and April 10, 20 countries established limits or bans on various food exports including rice, wheat, oil, fruit, vegetables and eggs; most of these limitations were in reference to domestic food security concerns, and only half of them had a specified end date (ITC [@CR9]).

Increased obstacles to both the supply and the demand within the global food system imply that food surpluses and deficits will likely be observed simultaneously in various sectors and regions around the world. Such obstacles demonstrate that the trade protectionism that emerges during pandemics is either motivated by attempts to mitigate impacts on domestic industries or those on citizens; however, both of these types of protectionism can result in devastating consequences, usually to the most vulnerable stakeholders in the global food system. On the one hand, countries might reinforce trade protections to support industries that are suffering from logistic strains or decreased demand due to the competition of imports. These protections might threaten the livelihoods of the related producers in the exporting countries, especially those of small farmers; this effect has been felt in China's aquaculture industry since March (Zhang [@CR20]). On the other hand, trade protections in the form of export restrictions make access to the global market more difficult, which could result in a food security crisis, particularly in the cases of the least developed nations where these issues are already acute (Rutten et al. [@CR11]).

To prevent trade barriers established as "fire lines" in the name of pandemic control from becoming "fault lines" that may demolish the global food system, a number of policy options can be considered. First, individual countries should avoid the temptation to enact additional border control measures. In particular, they need to collaborate in the limitation of discretionary decisions regarding import refusals and alerts and align these decisions with WTO principles by applying the requirements regarding the sufficient support of scientific evidence and a high level of information transparency involving such evidence in the case of affected exporters. Second, a formal WHO-WTO coordination system needs to be established to conduct reviews and assessments of the trade measures imposed during an outbreak. This system will be of particular importance to the least developed countries that have a high level of dependency on overseas food sources. By increasing the incorporation of the voices of public health and food policy experts, the system will allow reviews on whether export bans and limitations on vital agricultural products imposed by major food exporters are unnecessary. Finally, it is critical that agricultural exporters from the least developed countries build a capacity for quality enhancement, especially by adopting food safety regulations that are compatible with mainstream international standards. Import barriers during pandemics often occur outside the WTO framework, as they are manifested by import refusals and alerts. Upgrades in product quality can help exporters from developing countries to overcome these barriers (Zhou et al. [@CR21]). High-quality products accompanied by strong brands and product standardization alleviate consumer concerns regarding pandemic hazards and thus reduce the demand-side vulnerabilities of the food system.
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